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Abstract

Objective—In this case-control study, oc-
cupational histories were used to assess
the relation between risk of breast cancer
and employment in professional and
managerial occupations while adjusting
for reproductive and other risk factors.
Methods—Incident, primary, female cases
of breast cancer diagnosed between 1986
and 1991, and randomly selected controls
were interviewed to obtain detailed medi-
cal, reproductive, and occupational histo-
ries. Mantel-Haenszel crude odds ratios
(OR) and 95% confidence intervals (95%
CIs) were used to estimate risk of breast
cancer related to the job of longest
duration. Unconditional logistic regress-
ion was used to estimate crude and
adjusted ORs and 95% ClIs associated with
having ever been employed and duration
of employment in a professional or mana-
gerial occupation.

Results—A non-significant threefold in-
crease in risk was found among premeno-
pausal women whose major job was in the
occupational category of precision pro-
duction, craft, and repair (95% CI 0.90 to
20.35). No increase in risk was found for
premenopausal women whose major job
was a managerial or professional occupa-
tion. However, an inverse relation between
risk of premenopausal breast cancer and
having ever held a professional or mana-
gerial job was observed (OR 0.53, 95% CI
0.34 to 0.82).This relation was strongest
for women who worked one to 10 years
(OR 0.47,95% CI 0.29 to 0.77). Postmeno-
pausal breast cancer was not related to
professional and managerial employment.
Conclusions—In this population, employ-
ment in professional and managerial
occupations is not associated with post-
menopausal risk of breast cancer, but
seems to be related to a reduction in risk
of premenopausal breast cancer. Method-
ological limitations of this study including
response rates are discussed.

(Occup Environ Med 1998;55:43-48)
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Breast cancer is one of the two most common
cancers among women in industrialised
countries' and the incidence of breast cancer
has been rising in many countries worldwide
over the past decade.”’

Little is known about the occupational risk
factors for breast cancer. However, there have
been studies suggesting that higher socio-
economic status is related to higher risks of
breast cancer,”*’ an association which may
relate to occupation. Goldberg and Labréche®
recently published a comprehensive review of
the occupational epidemiology of breast cancer.
One of the most consistent results of previous
studies was the observation of an increased risk
associated with professional and managerial
occupations.”® Increased risk of breast cancer
has been found for specific occupational titles in
this category, particularly nurse® " and
teacher.” ' ? " ** Other studies found an
increased risk among women exposed to solder
flux."” * Freon, isopropyl alcohol,’ methylene
chloride,” styrene, acid mists, and certain
metals® have each been associated with risk of
breast cancer in individual studies, findings
which need to be replicated. There is some evi-
dence that female cosmetologists may have an
increased risk of breast cancer compared with
other women." ** % Studies examining risk of
breast cancer associated with occupations
involving potential exposure to electromagnetic
fields have produced inconsistent
findings." '* ' **  The only established occupa-
tional risk factor for breast cancer is exposure to
ionising radiation. Increased risk of breast can-
cer was found among radium dial painters®™
and among women occupationally exposed to
radiation through diagnostic x ray films.”" How-
ever, in two recent studies no increase of risk
was found among radiological technologists.” **

Data on known reproductive risk factors
often related to employment patterns such as
age at first pregnancy or birth and parity were
unavailable in most previous studies.””
Also, many occupational studies measured
risk in relation to current'’ occupation or
usual occupation as listed on death
certificates.’ '° 12 P 15717202223 Thege measures
omit occupational exposures related to other
jobs held throughout participants’ lives. In our
study, we use lifetime occupational histories to
examine risk of breast cancer associated with
occupation of longest duration. Also, because
of the evidence linking risk of breast cancer to
professional and managerial employment, we
used these histories to assess risk of breast can-
cer among women who held at least one
professional or managerial job, with analyses
adjusted for other known risk factors for breast
cancer.
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Methods

This study is part of a case-control study con-
ducted in western New York State which was
designed to identify risk factors for premeno-
pausal and postmenopausal breast cancer.* ”
Women who were at least 40 years of age were
eligible for inclusion in the study. Women were
considered postmenopausal if they had
stopped menstruation and were 50 years of age
or older, or if they were under the age of 50, if
they had experienced natural menopause or
menopause because of medical intervention
such that neither ovary was functioning.
Incident, primary, histologically confirmed
cases of breast cancer were identified from all
major hospitals in Erie and Niagara Counties
in New York State between 1986 and 1991.
Sixty six per cent (301) of premenopausal and
53% (439) of postmenopausal eligible cases
participated in the study.

Controls were residents of the same two
counties as the cases. Those under 65 were
randomly selected from the Department of
Motor Vehicles lists and those 65 and older
were randomly selected from healthcare fi-
nance administration lists. Controls were
frequency matched to cases on age and county
of residence. Sixty two per cent (316) of the
premenopausal and 44 % of the postmenopau-
sal women identified participated as controls.
All participants signed an informed consent
granting us an interview and cases also gave us
permission to review their hospital records.
Personal interviews were conducted to obtain
data on dietary habits, demographic character-
istics, reproductive and menstrual history,
medical history, lifestyle factors, and family
history of breast cancer.

To obtain complete and standardised life-
time occupational histories, the interviewers
received special training. Participants were
asked to recall all jobs held for at least one year
or longer beginning with the job they held two
years before the interview and working back-
wards. For each job held, participants provided
job title, duties, and activities associated with
each title, the calendar years during which the
job was held, and whether it was full time or
part time. Interviewers also obtained each
employer’s name, address, and a description of
what the company manufactured or did. Each
occupational title and industry was coded by a
trained research clerk according to the United
States 1980 Bureau of Census codes.® Em-
ployment status two years before the interview

Table 1  Employment status two years before the interview among premenopausal and

postmenopausal participants

Premenopausal Postmenopausal

Cases Controls Cases Controls
Employment n (%) n (%)* n (%)* n (%)
Never employed 11 3.7) 8 (2.5) 18 4.1) 25 (5.1)
Currently employed 231 (76.7) 251 (79.4) 184 (41.9) 204 (41.3)
Retired 43 (14.3) 42 (13.3) 221 (50.3) 240 (48.6)
‘Worked previously 16 (5.3) 14 (4.4) 16 (3.6) 18 (3.6)
Missing 0 (0.0) 1 (0.3) 0 (0.0) 7 (1.4)
Total 301 (100.0) 316  (99.9) 439 (99.9) 494  (100.0)

*Percentages do not add to 100.0 due to rounding.
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and total number of jobs held were compared
between cases and controls.

The entire occupational history was used to
determine each woman’s job of longest dura-
tion (main job). Women whose major job was
not in the occupation or occupational category
under investigation served as the control group
in each analysis. Mantel-Haenszel’” crude odds
ratios (ORs) and 95% confidence intervals
(95% ClIs) were used to estimate risk related to
employment in each occupational category.

To further assess risk of breast cancer relative
to employment in the managerial and profes-
sional specialty category (census codes 3—-199),
women were classified as ever exposed if their
occupational history included at least one
professional or managerial job. Categories for
duration of employment in these occupations
were determined according to the distribution
of total years worked in all jobs in such
occupations among premenopausal controls.
These same categories were used in the analy-
sis among postmenopausal women for compa-
rability between premenopausal and post-
menopausal risk of breast cancer. Women who
never were employed in a managerial or
professional specialty occupation served as the
control group. Women who were missing an
occupational title and did not have a job in the
managerial or professional specialty category
listed in their occupational history were
considered as missing and excluded from all
analyses. Similarly, women without data on the
number of years worked in a managerial or
professional job, were considered to be missing
total years worked in these occupations and
were excluded from the duration of employ-
ment analyses. Crude and adjusted ORs were
estimated with SPSS logistic regression.”® *
The 95% CIs were calculated using B coeffi-
cients (SEMs).*® Factors selected for addition
to statistical models were based on their status
as established risk factors for breast cancer and
on results of analyses of non-occupational risk
factors for breast cancer using these data.** *

Results

Table 1 shows participants’ employment two
years before the interview. Among premeno-
pausal women, only 3.7% of cases and 2.5% of
controls were never employed and most cases
(76.7%) and controls (79.4%) were employed
two years before the interview. Among post-
menopausal women, only 4.1% of cases and
5.1% of controls were never employed and
50.4% of cases and 48.5% of controls were
retired two years before the interview. A small
percentage of both premenopausal and post-
menopausal cases and controls were employed
in the past and had ended employment without
retiring. More than 25% of cases and 30% of
controls among premenopausal and postmeno-
pausal women held five or more jobs through-
out their lifetime.

Table 2 shows the risk of premenopausal and
postmenopausal breast cancer associated with
the category of the major job. No increase in
risk was found among premenopausal women
whose main job was a managerial or profes-
sional specialty occupation (OR 0.87, 95% CI
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Table 2 Occupational category of job of longest duration and risk of premenopausal and postmenopausal breast cancer

Premenopausal Postmenopausal

Cases Controls Crude Cases Controls Crude
Occupation n n OR (95% CD* n n OR (95% CD*
Managerial and professional 87 101 0.87 (0.61 to 1.22) 74 81 1.02 (0.73 to 1.45)

Nurse 13 18 0.76 (0.36 to 1.57) 13 14 1.03 (0.47 to 2.22)

Teacher 39 43 0.96 (0.60 to 1.53) 30 25 1.36 (0.78 to 2.35)

Librarian 2 3 0.71 (0.11 to 4.26) 1 0 —

Computer scientist 3 1 3.20 (0.33 to 31.03) 0 0 —

Managers and administrators 13 19 0.71 (0.35 to 1.47) 24 22 1.22 (0.67 to 2.22)
Technician, sales and administrative support 132 144 0.93 (0.65 to 1.28) 199 236 0.90 (0.69to 1.17)
Precision, production, craft, and repair 8 2 4.29 (0.90 to 20.35) 10 11 1.02 (0.43 to 2.43)
Service occupations 39 38 1.09 (0.68 to 1.76) 74 66 1.31 (0.91 to 1.88)
Machine operators, fabricators, and labourers 21 22 1.00 (0.54 to 1.86) 60 68 0.99 (0.67 to 1.44)
Farming and forestry 3 1 3.17 (0.33 to 30.66) 2 3 0.75 (0.12 to 4.49)

*Mantel-Haenszel method was used to estimate ORs and 95% ClIs.
The reference group consists of all women whose occupation of longest duration was not in the category under investigation. This includes 43 women who were never
employed. Two postmenopausal cases and four postmenopausal controls were excluded because of missing data.

0.61 to 1.22). There were no increases in risk
detected for specific occupational titles within
this category, nurse, teacher, librarian, manag-
ers, and administrators. Premenopausal
women whose occupation of longest duration
was computer scientist had a threefold non-
significant increase in risk compared with the
controls (95% CI 0.33 to 31.03).

An increased risk of breast cancer was found
for premenopausal women who reported an
occupation in the category of precision produc-
tion, craft, and repair as their main lifetime job.
However, the 95% CI was wide, reflecting the
small number of cases, and included unity (OR
4.29,95% CI 0.90 to 20.35).

No association between postmenopausal
breast cancer and major job was found in either
of the occupational categories of precision pro-
duction, craft, and repair, or managerial and
professional specialties. However, two occupa-
tional groups within the managerial and
professional specialty category were associated
with a small non-significant increase in risk of
postmenopausal breast cancer, teachers (OR
1.36,95% CI 0.78 to 2.35), and managers and
administrators (OR 1.22, 95% CI 0.67 to
2.22). Women whose main job was a service
occupation had a small non-significant increase
in the risk of postmenopausal breast cancer.

We found an inverse relation between breast
cancer and having ever been employed in a job
in a service occupation (OR 0.53, 95% CI 0.34
to 0.82) (table 3). In examination of duration
of employment in all jobs in this category, pre-
menopausal women who worked one to 10
years in such occupations experienced the
greatest reduction in risk (OR 0.47, 95% CI

0.29 to 0.77), a smaller decrease in risk was
found for women who worked 11 years or
more.

No relation was found between having ever
been employed in a managerial or professional
occupation and postmenopausal breast cancer.
After adjustment for confounders, there was a
slight non-significant increase in risk for
women who worked 11 years or more in a
managerial or professional occupation (OR
1.10, 95% CI 0.68 to 1.76). Results did not
change after adjusting for duration of lactation
or fruit and vegetable consumption.

Discussion

This is one of the first studies of breast cancer
to consider lifetime occupational history. Con-
ducting interviews with cases and controls
allowed us to obtain complete and detailed
information about all jobs which participants
held and about other risk factors for breast
cancer, enabling us to examine risk related to
employment in selected occupations and to
study risk associated with duration of employ-
ment while controlling for important potential
confounders. Also, ours is one of few occupa-
tional studies of incident cases of breast cancer
to use analytical epidemiology rather than rely
on mortality data with the inherent limits in
occupational data.

Several limitations of this study must be con-
sidered. The response rates for both cases and
controls were low, which may have compro-
mised the generalisability of the study. Non-
participation among cases was primarily related
to refusal of the physician to allow us to contact
patients. These refusals may have been related

Table 3  Premenopausal and postmenopausal breast cancer risk associated with employment in the managerial and

professional specialty occupational category

Premenopausal

Postmenopausal

Crude Adjustedt
Cases Controls OR* OR* (95% CD

Crude Adjustedt
Cases Controls OR* OR* (95% CI)

Never 194 166 1.00 1.00
Ever 107 149 0.61
1-10y 44 73 0.52
=1ly 62 74 0.72

0.53 (0.34 to 0.82)
0.47 (0.29 to 0.77)
0.64 (0.37 to 1.10)

329 377 1.00 1.00

108 116 1.07 1.03 (0.72 to 1.50)
41 43 1.09 1.02 (0.61 to 1.69)
66 69 1.10 1.10 (0.68 to 1.76)

*Qdds ratios were computed using logistic regression.

+0dds ratios were adjusted for age, education, age at menarche, age at first birth, family history of breast cancer, history of benign
breast disease, and Quetelet index. Odds ratios were adjusted for age at menopause in the analyses of postmenopausal breast cancer.
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to patients’ stage of disease, with physicians
possibly refusing to permit us to contact patients
with more advanced disease. If this were true,
these results would not generalise to that group.
Furthermore, if cases at more advanced stages
were less likely to be included in this study, and
if occupation were related to stage of disease
results may be biased. For example, if perhaps
due to better access to healthcare, women in
professional and managerial occupations were
more likely to have regular mammograms and so
be diagnosed with breast cancer at earlier stages
than blue collar workers, professionals and
managers may have been overrepresented in our
case group. In this instance, the ORs reported
here are overestimated. Bias could also have
resulted if occupation were related to non-
participation among controls.

It could be speculated that professional
women are more health conscious and there-
fore more likely to participate as controls. This
bias might explain our finding of an inverse
relation between employment in these occupa-
tions and risk of breast cancer. However, we
conducted a study of non-participants which
included questions on diet and cigarette
smoking.”* ** Although we have no occupa-
tional information on non-participants, the
results from this study seem to indicate that
participants were not more health conscious
than non-participants. These findings do not
support the theory that, if professional women
were more health conscious they would be
more likely to participate as controls.
Nevertheless, eligible controls who had been
employed in a managerial or professional
specialty still may have been more likely to par-
ticipate than other women. If they were less
likely to participate, the true risks are even
lower than those found.

Women have often been excluded from
occupational studies because of small
samples.* When we included the entire occu-
pational histories, our results indicated that
most women have held at least one job outside
the home indicating that occupational expo-
sures can not be ignored for women. We also
found that most women hold more than three
different jobs throughout their life. In studying
occupational risk factors in women, this
characteristic has created difficulties with study
designs such as industry based cohorts or case-
control studies, which use only the most recent
or usual job.

Our analyses of job of longest duration sug-
gested that employment in occupational cat-
egories of precision production, craft, and
repair may increase the risk of premenopausal
breast cancer and that women employed in
service occupations may be at increased risk of
postmenopausal breast cancer. These occupa-
tional categories are broad in scope, and
included several occupations and exposures.
Also, analyses for job of longest duration were
based on a few subjects and therefore must be
interpreted with caution. The small sample
sizes also limited the power to detect small
increases in risk.

No increase in risk of breast cancer was
found among premenopausal or postmeno-
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pausal women whose job of longest duration
was in the occupational category managerial
and professional specialties. Apart from com-
puter scientists, individual occupations among
premenopausal women did not seem to be
associated with risk of breast cancer in the
analyses of job of longest duration. Results of
analyses for the titles librarian and computer
scientist were based on few study participants
and must be interpreted with caution. A small
increase in risk was indicated for postmeno-
pausal women with a job of longest duration in
the teaching or managerial and administration
profession.

When lifetime occupational history was con-
sidered, a decreased risk of breast cancer was
found among premenopausal women who had
ever worked in a professional or managerial
job. This association was stronger for women
who were employed in a professional or mana-
gerial occupation for less than 10 years
compared with long term workers (greater than
10 years). Thus, it seems that duration of
employment in this occupational group is not
related to risk.

Apart from a non-significant increase in risk
experienced by a subset of women who worked
for one to 10 years in an occupation in the
managerial and professional specialties cat-
egory, there was no relation between employ-
ment in these occupations and breast cancer
among postmenopausal women.

These results contrast with several previous
studies which indicated that women for whom
the usual’ * > 7 or current'' occupation was a
professional or managerial specialty were at
increased risk of breast cancer. Our study
differed from earlier studies in that we examined
premenopausal and postmenopausal breast can-
cer separately, included all jobs held throughout
participants’ lifetimes, and adjusted for other
risk factors for breast cancer. Risk estimates did
not change much with adjustment in the present
study. Nevertheless, the detected positive rela-
tion between professional employment and
breast cancer in other studies may be explained
by the later age at first birth among these
women. The relation found previously may also
be explained in part by other biases related to
occupations as reported on women’s death
certificates—for example, the propensity for
homemaker and professional titles to be overre-
ported. Inaccuracies in the recording of the
usual occupation on death certificates could
introduce significant bias to results of studies
that use these data. When comparing occupa-
tional data from death certificates to occupa-
tional histories, Schade er al found poor match
rates over all for usual occupations.” Among
women, the match rates for individual usual
occupations were all under 60%. Secondly, there
may be a considerable difference between
assessing risk associated with having a history of
work in a particular occupation and assessing
risk related to usual occupation. These different
methods could lead to different results if partici-
pants had been employed in several occupations
throughout their lives, as we found among most
of our participants.



Breast cancer risk and lifetime occupational history

Women in upper white collar and high rank-
ing occupational positions did not have an
increased risk of breast cancer in a previously
conducted cohort study.*” Also, in two popula-
tion based case-control studies,* * increases in
risk of breast cancer among professionals and
managers were not apparent. In the first
study,” the investigators examined risk relative
to the three main jobs participants reported,
and found no significant increases in risk of
breast cancer associated with any of the profes-
sional occupational titles examined including
nurse, teacher, mathematical and computer
scientist, and writer. More recently, Coogan ez
al** conducted a case-control study examining
risk associated with usual occupation. There
was no increase in risk of breast cancer associ-
ated with employment in either occupational
category, executive, administrative and mana-
gerial, or professional specialties. Analyses of
specific occupational titles showed a non-
significant deficit of risk among nurses, no
increase in risk among teachers, and a
non-significant increase in risk for librarians.

Results of studies which did not indicate
an increased risk of breast cancer associated
with professional employment seem to also
contrast with results of studies which showed
positive relations with high socioeconomic
status and risk of breast cancer.” *” However,
in these studies, investigators measured
socioeconomic status at the time of diagnosis
based on variables such as family income and
did not consider the women’s occupations.
Perhaps socioeconomic status based on these
variables at the time of diagnosis is related to
other non-occupational risk factors for breast
cancer.

In our study, women who never worked in
professional or managerial occupations may
have been more likely to have held jobs involv-
ing exposure to substances which put them at
higher risk of breast cancer compared with
professional women. For example, a greater
percentage of premenopausal women who
never worked in a professional or managerial
occupation reported having worked in at least
one job in the precision production, craft, and
repair category, a category which was associ-
ated with an increased risk of premenopausal
breast cancer.

Additional studies with occupational histo-
ries are necessary to confirm our findings.
Larger studies which identify specific expo-
sures involved in precision production, craft,
and repair occupations are necessary. Analyses
are currently under way linking occupational
histories to job exposure matrices to further
investigate risk of breast cancer relative to
occupational exposures.

This research was supported in part by grant CA11535 and
CA09051 from the National Cancer Institute. JLF is the recipi-
ent of a PHS research cancer development award (CA-01633)
from the National Cancer Institute. This research is the sole
responsibility of the authors and does not necessarily represent
the views of the National Cancer Institute.
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